A novel adipokine C1q/TNF-related protein 1 (CTRP1) regulates chondrocyte proliferation and maturation through the ERK1/2 signaling pathway.
Adipose tissue-derived adipokines play important roles as regulators of skeletal growth and development. CTRP1, a paralog of adiponectin, is a member of the C1q and tumor necrosis factor (TNF)-related protein (CTRP) superfamily. It is expressed at high levels in adipose tissue and has recently emerged as a novel adipokine. In the present study, we provide the first evidence for a physiological role of the CTRP1 in chondrocyte proliferation and maturation using a mouse chondrocytic cell line, N1511. The CTRP1 protein was strongly expressed and predominantly distributed in the reserve and proliferative chondrocytes in the fetal growth plate and its mRNA decreased during the maturation of N1511 chondrocytes. Recombinant CTRP1 promoted proliferation of immature proliferating N1511 chondrocytes in a dose-dependent manner, whereas it inhibited maturation of maturing N1511 chondrocytes. The stimulatory effect of CTRP1 on chondrocyte proliferation was associated with activation of the extracellular signal-regulated kinases 1/2 (ERK1/2) signaling pathway. On the other hand, the inhibitory effect of CTRP1 on chondrocyte maturation is associated with suppression of the ERK1/2 pathway. These results suggest a novel physiological role for CTRP1 in endochondral ossification.